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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an organic material absorbing two 
photons 

in high efficiency, i.e., a material having high two -photon 
absorption 

cross-section and provide an organic material exhibiting two-photon 
luminescence having high luminescent intensity. 

SOLUTION: The compound exhibiting non-resonant two-photon 
absorption is 
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expressed by general formula (1) : X 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a two-photon polymer izable 
composition 

having a good sensitivity to a two -photon polymerization, excellent 
stability 

and the synthesis of which is easy, and also provide its 

photopolymerization 

method. 

SOLUTION: The composition capable of photopolymerizing through the 
two-photon absorption in which at least two -photon absorbing material 
and a 

polymerizable monomer or a polymerizable oligomer are contained and 



material is a compound represented by the formula (1) X2- ( -CR4=CR3- 
)m-C(=0) - (- 

CR1=CR2- ) n-Xl [wherein, XI and X2 are each an aryl group or a 
heterocyclic 

group; R1-R4 are each hydrogen or a substituted group and some of 



the 



1/10/2008, EAST Version: 2.1.0.14 



them may form 

a ring by binding each other; when n and m are two or more, some 
R1-R4 may 

be the same or different and n and m are each an integer of 1-4] . 
The 

photopolymerization method therefor is also provided. 
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photon 
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m-C(=0) - (CRl=CR2-)n-Xl, where XI and X2 represent (un) substituted 
aryl group or 

a (un) substituted heterocyclic-ring group, R1-R4 represents H or a 
substituent . 

R1-R4 are mutually coupled and form a ring when n and m are two or 
more, n and 

m represents an integer of 1-4. INDEPENDENT CLAIMS are included for 
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(1) 2 photon light-emission compound; 

(2) non- resonating 2 photon absorption induction method; and 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the ingredient which discovers a nonlinear optical effect, especially the 
off-resonance two-photon absorption cross section of this invention is large, and it relates to an organic 
non-linear optical material with the big luminous efficiency from the excitation state generated by off- 
resonance two-photon absorption. 
[0002] 

[Description of the Prior Art] As secondary nonlinear optical effect proportional to the square of the 
photoelectrical place which is the thing of an un-****** optical response and is impressed which is 
generally proportional to a nonlinear optical effect more than the square of the photoelectrical place to 
impress, a cube, or it, the second harmonic generation (SHG), optical-rectification, photorefractive 
effect, Pockels effect, parametric magnification, parametric oscillation, and Mitsukazu cycle mixing, 
equation-of-light cycle mixing, etc. are known. Moreover, as 3rd nonlinear optical effect proportional to 
the cube of the photoelectrical place to impress, third harmonic generating (THG), the optical Ken- 
effect, self-induction refractive-index change, two-photon absorption, etc. are mentioned. 
[0003] As a non-linear optical material in which these nonlinear optical effects are shown, many 
inorganic materials have so far been found out. However, in the inorganic substance, it was very 
difficult to use from the so-called molecular design for optimizing a desired nonlinear optics property 
and many physical properties required for component manufacture being difficult. On the other hand, 
since control of many other physical properties is also possible, the possibility of practical use is high 
and optimization of the nonlinear optics property of a request by the molecular design is not only 
possible for an organic compound, but it attracts attention as a promising non-linear optical material. 
[0004] In recent years, the inside of the nonlinear optics property of an organic compound or the 3rd 
nonlinear optical effect attracts attention, and off-resonance two-photon absorption and off-resonance 2 
photon luminescence attracts attention also especially in it. Two-photon absorption is the phenomenon 
in which a compound is excited by absorbing two photons to coincidence, and the case where absorption 
of two photons takes place in the energy field in which the absorption band (linearity) of a compound 
does not exist is called off-resonance two-photon absorption. Moreover, luminescence whose excited 
molecule generated by off-resonance two-photon absorption emits off-resonance 2 photon luminescence 
in the radiation deactivation process of the excitation state is said. In addition, even if not clearly written 
especially in the following description, two-photon absorption and 2 photon luminescence point out off- 
resonance two-photon absorption and off-resonance 2 photon luminescence. By the way, the 
effectiveness of off-resonance two-photon absorption is proportional to the square of the photoelectrical 
place to impress (square property of two-photon absorption). For this reason, when laser is irradiated at a 
two-dimensional flat surface, absorption of two photons takes place only in the location where the field 
strength of the core of a laser spot is high, and in a part with the weak field strength of a periphery, 
absorption of two photons does not take place at all. In the field which two-photon absorption happened 
only in the field where the field strength of the focus which condensed with the lens is big, and 
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separated from laser light from the focus in three-dimension space on the other hand, since field strength 
is weak, two-photon absorption does not happen at all. Since it originates in this square property by off- 
resonance two-photon absorption compared with the linearity absorption to which excitation takes place 
in proportion to the impressed photoelectrical field strength in all locations and excitation takes place 
only by one inside space, spatial resolving power improves remarkably. Usually, in carrying out 
induction of the off-resonance two-photon absorption, it uses the short pulse laser of a near infrared 
region in which it is a long wave and absorption does not exist rather than the wavelength field where 
the absorption band (linearity) of a compound exists in many cases. Since it can reach to the interior of a 
sample, without excitation light receiving absorption and dispersion since the so-called near infrared of 
the transparence field where the absorption band (linearity) of a compound does not exist is used, and 
one point can be excited with the very high spatial resolving power inside a sample for the square 
property of off-resonance two-photon absorption, off-resonance two-photon absorption and off- 
resonance 2 photon luminescence is expected in respect of application of 2 photon imaging of a body 
tissue, 2 photon photograph dynamic therapy (PDT), etc. Moreover, if off-resonance two-photon 
absorption and 2 photon luminescence are used, since the photon of energy higher than the energy of the 
photon which carried out incidence can be taken out, the research on rise conversion rhe JINGU is also 
reported from a viewpoint of a wavelength conversion device. 

[0005] The so-called still BAZORIUMU derivative is known as an organic compound in which 2 
photon luminescence and rise conversion rhe JINGU are shown efficiently (nonpatent literature 1, 
nonpatent literature 2, nonpatent literature 3, nonpatent literature 4, nonpatent literature 5, nonpatent 
literature 6, and nonpatent literature 7 reference). Moreover, the various applications using 2 photon 
luminescence of a still BAZORIUMU compound which has a certain specific structure are indicated by 
the patent reference 1 . 
[0006] 

[Nonpatent literature 1] 67 helium, G.S.et al., Appl.Phys.Lett.1995, 3703 [nonpatent literature 2] 
helium, G.S.et 67 al., Appl.Phys.Lett.1995, 2433 [nonpatent literature 3] helium, G.S.et 68 al., 
Appl.Phys.Lett.1996, 3549 [nonpatent literature 4] helium, G.S.et 81 al., J.Appl.Phys.1997, 2529 
[nonpatent literature 5] Prasad, P.N. et al., Nonlinear Optics 1999, 21, and 39 [nonpatent literature 6] 
Ren, Y.et 10 al., J.Mater.Chem.2000, 2025 [nonpatent literature 7] Zhou, G.et 40 al., 
Jpn.J.Appl.Phys.2001, 1250 [the patent reference 1] International public presentation (WO) No. 
97/09043 pamphlet [0007] When applying imaging of a body tissue, photograph dynamic therapy, rise 
conversion rhe JINGU, etc. using off-resonance 2 photon luminescence, the luminous efficiency from 
the excitation state produced by the two-photon absorption effectiveness (two-photon absorption cross 
section) and two-photon absorption of the organic compound to be used needs a high thing. In order to 
obtain twice as many 2 photon luminescence reinforcement as this using the same organic compound, 
one 4 times the excitation light reinforcement of this is needed for the square property of two-photon 
absorption. However, if a too strong laser light is irradiated, since the optical damage of a body tissue is 
caused, for example and possibility that 2 photon luminescence coloring matter itself will cause 
photodegradation becomes high, it is not desirable. Therefore, in order to obtain strong 2 photon 
luminescence by weak excitation light reinforcement, the organic compound which performs two- 
photon absorption efficiently and emits 2 photon luminescence needs to be developed. 2 photon 
luminous efficiency of a still BAZORIUMU derivative is not filling still sufficient engine performance 
to practical use. 
[0008] 

[Problem(s) to be Solved by the Invention] At present, since two-photon absorption ability is low and 2 
photon luminous efficiency also has it, as the excitation light source which carries out induction of two- 
photon absorption and the 2 photon luminescence, the laser of high power is vitally required [ as stated 
above, if off-resonance two-photon absorption and off-resonance 2 photon luminescence is used, the 
various application characterized by very high spatial resolving power is possible, but ] of available 2 
photon luminescence compound. [ bad ] 

[0009] The purposes of this invention are offering the organic material which absorbs two photons 
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efficiently, i.e., an organic material with the big two-photon absorption cross section, and offering the 
organic material in which 2 photon luminescence with big luminescence reinforcement is shown. 
[0010] 

[Means for Solving the Problem] The above-mentioned purpose of this invention was attained by the 
following means as a result of wholeheartedly examination of the artificers of this invention. 
(1) The compound expressed with the following general formula (1) characterized by performing off- 
resonance two-photon absorption. 
General formula (1) 

X2-(-CR4=CR3-) m-C(=0)-(-CRl=CR2-) n-Xl (XI and X2 - the aryl group which is not permuted [ a 
permutation or ] — ) Or the heterocycle radical which is not permuted [ a permutation or ] is expressed, 
and it may be the same or you may differ, respectively. Rl, R2, R3, and R4 express a hydrogen atom or 
a substituent independently, respectively. Rl, R2, R3, and R4 Inner some may join together mutually, a 
ring may be formed, when n and m are two or more, two or more Rl, R2, R3, and R4 may be the same, 
or you may differ, respectively, and n and m express the integer of 1-4 independently, respectively. 
[001 1] (2) 2 photon luminescence compound characterized by having the structure of the above- 
mentioned general formula (1). 

[0012] (3) the linearity absorption band which this compound has to the compound expressed with the 
above-mentioned general formula (1) - a long wave - the off-resonance two-photon absorption 
induction approach characterized by irradiating merit's laser light and carrying out induction of the off- 
resonance two-photon absorption. 

[0013] (4) the linearity absorption band which this compound has to the compound expressed with the 
above-mentioned general formula (1) - a long wave - the off-resonance 2 photon luminescence 
generating approach characterized by irradiating merit's laser light and generating luminescence from 
the excitation state which carried out induction of the off-resonance two-photon absorption, and 
generated it. 
[0014] 

[Embodiment of the Invention] The compound of this invention expressed with the following general 
formula (1) below is explained in detail. 
General formula (1) 

X2-(-CR4=CR3-) m-C(=0)-(-CRl=CR2-) n-Xl (XI and X2 - the aryl group which is not permuted [ a 
permutation or ] --) The heterocycle radical which is not permuted [ a permutation or ] is expressed, and 
it may be the same or you may differ, respectively. Rl, R2, R3, and R4 express a hydrogen atom or a 
substituent independently, respectively. Rl, R2, R3, and R4 Inner some may join together mutually, a 
ring may be formed, when n and m are two or more, two or more Rl, R2, R3, and R4 may be the same, 
or you may differ, respectively, and n and m express the integer of 1-4 independently, respectively. 
[0015] In a general formula (1), XI and X2 express the heterocycle radical which is not permuted [ the 
aryl group which is not permuted / a permutation or /, a permutation, or ]. 
[0016] As an aryl group expressed with XI and X2 of a general formula (1), phenyl, naphthyl, 
anthracenyl, or phenan friction mark nil can be mentioned, phenyl or naphthyl is desirable, and 
especially phenyl is desirable. 

[0017] As a heterocycle radical expressed with XI and X2 of a general formula (1), it is the heterocycle 
radical of carbon numbers 1-15, and is the heterocycle radical of carbon numbers 2-12 still more 
preferably, and a thing desirable as a hetero atom is a nitrogen atom, an oxygen atom, or a sulfur atom. 
As an example of heterocycle, for example A pyrrolidine, a piperidine, a piperazine, A morpholine, a 
thiophene, seleno FEN, a furan, a pyrrole, an imidazole, A pyrazole, a pyridine, pyrazine, pyridazine, a 
pyrimidine, triazole, Triazine, Indore, indazole, a pudding, thiazoline, a thiazole, Thia JIZORU, 
oxazoline, oxazole, oxadiazole, a quinoline, An isoquinoline, phthalazine, a NAFUCHI lysine, 
quinoxaline, quinazoline, Cinnoline, a pteridine, an acridine, a phenanthroline, phenazine, Tetrazole, 
benzimidazole, benzooxazole, benzothiazole, When benzotriazol, a TETORAZA indene, benzoINDO 
renin, a carbazole, a dibenzofuran, phenothiazin, durolysine, and a nitrogen atom constitute a ring, the 
4th class onium cation by which the nitrogen atom was formed into 4 class is mentioned. When a 
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pyridine, a pyrimidine, pyrazine, Indore, a thiophene, a thiazole, oxazole, a quinoline, an acridine, 
benzimidazole, benzooxazole, benzothiazole, benzoINDO renin, a carbazole, phenothiazin, durolysine, 
and a nitrogen atom constitute a ring preferably as heterocycle, the nitrogen atom is the 4th class onium 
cation formed into 4 class, and is a carbazole, phenothiazin, and durolysine more preferably. 
[0018] XI and X2 of a general formula (1) may have a substituent further, and they can list the thing of 
a publication, for example to below as an example of this substituent. the shape of a chain of the carbon 
atomic numbers 1-20, and an annular alkyl group (for example, methyl --) The aryl group which is not 
permuted [ the permutation of ethyl, n-propyl, isopropyl, n-butyl, and carbon numbers 6-18, or ] For 
example, (phenyl, chlorophenyl, anisyl, toluyl one, 1-naphthyl), The alkenyl radical of carbon numbers 
2-20 (for example, vinyl, 2-methylvinyl), the alkynyl group (for example, ethynyl and 2-methyl ethynyl 
--) of carbon numbers 2-20 2-phenyl ethynyl and a halogen atom (it Cl(s) and Br(s) for example, F --) 
the amino group (for example, dimethylamino and diethylamino --) of I) and carbon numbers 2-20 
Dibutylamino, JURORIJINO, a cyano group, hydroxyl, a carboxyl group, the acyl group (for example, 
acetyl, benzoyl, and a SARI CHI roil --) of carbon numbers 2-10 the alkoxy group (for example, 
methoxy — ) of pivaloyl and carbon numbers 1-20 Butoxy one, cyclohexyloxy, the aryloxy group of 
carbon numbers 6-18 For example, (phenoxy and 1 -naphthoxy), the alkylthio group of carbon numbers 
1-20 For example, (a methylthio and ethyl thio), the arylthio radical of carbon numbers 6-18 For 
example, (phenylthio and 4-chloro phenylthio), the alkyl sulfonyl group of carbon numbers 1-20 For 
example, (a methane sulfonyl and a butane sulfonyl), the aryl sulfonyl group of carbon numbers 6-18 
For example, (benzenesulphonyl and a PARATORUENN sulfonyl), the carbamoyl group of the carbon 
atomic numbers 1-10, The amide group of the carbon atomic numbers 1-10, the imide radical of the 
carbon atomic numbers 2-12, the acyloxy radical of the carbon atomic numbers 2-10, the alkoxy 
carbonyl group of the carbon atomic numbers 2-10, and a heterocycle radical (for example, pyridyl --) 
Aliphatic series heterocycles, such as aromatic series heterocycles, such as thienyl, a furil, thiazolyl, 
imidazolyl, and pyrazolyl, a pyrrolidine ring, a piperidine ring, a morpholine ring, a pyran ring, a 
thiopyran ring, a dioxane ring, and a dithiolane ring. 

[0019] In a general formula (1) a thing desirable as a substituent of XI and X2 The shape of a chain of 
carbon numbers 1-16, an annular alkyl group, the aryl group of carbon numbers 6-14, The aralkyl 
radical of carbon numbers 7-15, the alkoxy group of carbon numbers 1-16, the aryloxy group of carbon 
numbers 6-14, The amino group of carbon numbers 2-20, a halogen atom, the alkoxy carbonyl group of 
carbon numbers 2-17, They are the carbamoyl group of carbon numbers 1-10, the amide group of carbon 
numbers 1-10, and a heterocycle radical. A thing desirable especially The shape of a chain of carbon 
numbers 1-10, an annular alkyl group, the aralkyl radical of carbon numbers 7-13, They are the aryl 
group of carbon numbers 6-10, the alkoxy group of carbon numbers 1-10, the aryloxy group of carbon 
numbers 6-10, the amino group of carbon numbers 2-10, a chlorine atom, a bromine atom, the alkoxy 
carbonyl group of carbon numbers 2-11, the carbamoyl group of carbon numbers 1-7, and the amide 
group of carbon numbers 1-8. 

[0020] In a general formula (1), Hammett's sigmap value of the more desirable thing as a substituent of 
XI and X2 is negative. In addition, Hammett's sigmap value is indicated by Chem.Rev.1991, 91, and 
165. 

[0021] In a general formula (1), independently, Rl, R2, R3, and R4 express a hydrogen atom or a 
substituent, and some of Rl, R2, R3, and R4 may join together mutually, and they may form a ring, 
respectively. 

[0022] The radical mentioned as a substituent of the radical expressed with above-mentioned XI and 
above-mentioned X2 as a substituent expressed with Rl, R2, R3, and R4 in a general formula (1) can be 
mentioned. 

[0023] It may join together mutually [ the arbitration of the substituents mentioned by Rl, R2, R3, and 
R4 in the general formula (1) / two ], and a ring may be formed. Moreover, when joining together 
mutually [ the arbitration of the substituents mentioned by Rl, R2, R3, and R4 / two ] and forming a 
ring, it is desirable for Rl and R3 which have been combined with the carbon combined with the 
carbonyl carbon atom for a core shown in the general formula (1) to join together, and to form a ring. 
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[0024] When Rl and R3 join together in a general formula (1) and it forms a ring, it is desirable that the 
ring to form is six membered-rings, a five-membered ring, or four membered-rings, and it is still more 
desirable that they are a five-membered ring or four membered-rings. 

[0025] In a general formula (1), when n and m are two or more, two or more Rl, R2, R3, and R4 may be 
the same, or they may differ, respectively. 

[0026] In a general formula (1), n and m express the integer of 1-5 independently, respectively, and 2-4 
are desirable also in it. 

[0027] The compound of this invention was compounded by the aldol condensation reaction of a ketone 
compound and an aldehyde compound. Although the desirable example of the two-photon absorption 
compound used for below by this invention and 2 photon luminescence compound is given, this 
invention is not limited to these. 
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[0045] 

[Example] Below, the concrete example of this invention is explained based on an experimental result. 
[Composition of a compound] 

[0046] Synthetic example 1 Synthetic p-(dimethylamino) **** leather aldehyde (17.5g, 0.1 mols) and 
cyclopentanone (4.2g, 0.05 mols) of a compound (1) were dissolved in isopropyl alcohol (2.4L), the 
methanol solution (1ml) of sodium methoxide was added, and it stirred at 40 degrees C for 1 hour. The 
crystal which filtered the crystal which the reaction followed on going on and deposited, added the 
methanol after dissolving the crystal with which it carried out the ** exception in chloroform, and 
deposited was filtered. 1 l.Og (55% of yield) of dark red crystals. The obtained compound is 1H. 
Structure was checked by NMR. 

1H NMR(CDCB-dl) delta=2.86 (2, 4H, cyclopentane ring), 3.01 (s, 12H, dimethylamino radical), 6.67 
(d, 4H, benzene ring), 7.39 (d, 4H, benzene ring), 6.76 (t, 2H, methine chain), 6.90 (d, 2H, methine 
chain), 7.24 (d, 2H, methine chain) 

Synthetic example 2 The compound (17) was compounded like the synthetic example 1 except using an 
acetone (2.9g, 0.05 mols) instead of the cyclopentanone shown in the example 1 of synthetic 
composition of a compound (17). 3.8g (20% of yield) of dark red crystals. The obtained compound is 
1H. Structure was checked by NMR. 

1 H NMR(CDC13 -d 1 ) delta=3.01 (s, 12H, dimethylamino radical), 6.67 (d, 4H, benzene ring), 7.38 (d, 
4H, benzene ring), 6.46 (d, 2H, methine chain), 6.76 (m, 2H, methine chain), 6.90 (d, 2H, methine 
chain), 7.48 (m, 2H, methine chain) 

Synthetic example 3 Instead of the cyclopentanone shown in the example 1 of synthetic composition of 
a compound (31), the compound (31) was compounded like the synthetic example 1 except using a 
cyclohexanone (4.9g, 0.05 mols). 7.2g (35% of yield) of dark red crystals. The obtained compound is 
1H. Structure was checked by NMR. 

1H NMR(DMSO-d6) delta=1.85 (m, 2H, cyclohexane ring), 2.75 (t, 4H, cyclohexane ring), 3.00 (s, 
12H, dimethylamino radical), 6.66 (d, 4H, benzene ring), 7.39 (d, 4H, benzene ring), 6.89 (m, 4H, 
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methine chain), 7.50 (d, 2H, methine chain) 

Also about the compound of others of this invention, it is easily compoundable according to the 
approach of the above-mentioned synthetic example. 

[0047] Evaluation of the two-photon absorption cross section of the compound of [evaluation approach 
of the two-photon absorption cross section] this invention performed the approach MA.Albota et al., 
Appl.Opt.1998, 37, and given in 7352. to reference. In the light source for two-photon absorption cross- 
section measurement, the two-photon absorption cross section was measured in [ wavelength ] 700 to 
lOOOnm using the Ti:sapphire pulse laser (80MHz, an average output: repeating [ Pulse width : ] 100 fs : 
1 W, peak power : lOOkW). Moreover, the two-photon absorption cross section of each compound was 
obtained by measuring Rhodamine B and a fluorescein and amending them using the value of 
Rhodamine B given [ the obtained measured value ] in C.Xu et al., J.Opt.Soc.Am.B 1996, 13, and 481., 
and the two-photon absorption cross section of a fluorescein as a primary standard. The solution which 
melted the compound by the concentration of lxl 0-2-lxl 0-4M was used for the sample for two-photon 
absorption measurement. 

[0048] [Example 1] The two-photon absorption cross section of the compound of this invention was 
measured by the above-mentioned approach, and the obtained result was shown in Table 1 per GM 
(1GM = 1x10-50 cm4 s / photon). In addition, the value shown in front Naka is the maximum of the 
two-photon absorption cross section in measurement wavelength within the limits. 
[0049] [Example 1 of a comparison] The two-photon absorption cross section of the comparison 
compound 1 which has the structure shown below, and the comparison compound 2 was measured by 
the above-mentioned approach, and the result was shown in Table 1 . 
[0050] 

[Formula 18] 




[0051] 
[Table 1] 
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[0052] The compound of [evaluation 2 Approach of photon luminescence reinforcement] this invention 
was dissolved in chloroform, and the emission spectrum obtained by irradiating the 1064nm laser pulse 
of Nd:YAG laser was measured, and it asked for off-resonance 2 photon luminescence reinforcement 
from the area of the obtained emission spectrum. 
[0053] [Example 2] 

Sample 1: Said compound (l)0.40g concerning this invention was dissolved in the chloroform of lOOmL 
(s), and the solution of Ixl0-2M was prepared. 

[0054] Sample 2: Said compound (31) 0.41g concerning this invention was dissolved in 100ml 
chloroform, and the solution of Ixl0-2M was prepared. 

[0055] Comparison sample 1 : The acetonitrile of 100mL(s) was made to dissolve 0.59g (the following 
compound) of compounds of a publication in international public presentation (WO)9709043 No. as a 
compound which emits strong 2 photon luminescence, and the solution of Ixl0-2M was prepared. 
[0056] 

[Formula 19] 
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[0057] In the sample 1, the sample 2, and the comparison sample 1, the 1064nm laser pulse of Nd:YAG 
laser was irradiated on these conditions, respectively, and the off-resonance 2 photon emission spectrum 
was measured. The area (off-resonance 2 photon luminescence reinforcement) of the obtained emission 
spectrum was shown in Table 2 by phase contrast when setting the value of the comparison sample 1 to 
1. 

[0058] 
[Table 2] 
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[0059] As shown in Table 1, the good property which exceeds the conventional ingredient far was 
acquired. 

[0060] [Example 3] 

Sample 3: First half compound (17) 0.37g concerning this invention was dissolved in 100ml chloroform, 
and the solution of Ixl0-2M was prepared. 

[0061] Comparison sample 2: ASPT0.59g used for the above-mentioned comparison sample 1 was 
dissolved in THF of 100mL(s), and the solution of Ixl0-2M was prepared. 
[0062] In the sample 1 and sample 2 which were shown in the example 1, the sample 3, and the 
comparison sample 2, the 1064nm laser pulse of Nd:YAG laser was irradiated, respectively, and the off- 
resonance 2 photon emission spectrum was measured. The area of the obtained emission spectrum was 
shown in Table 3 by phase contrast when setting the value of the comparison sample 2 to 1 . 
[0063] 

[Table 3] 
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[0064] As shown in Table 3, the good property which exceeds the conventional ingredient far was 

acquired. 

[0065] 

[Effect of the Invention] By using the compound of this invention, the off-resonance 2 photon 
luminescent material which shows off-resonance 2 photon luminescence far stronger than before can be 
obtained. 



[Translation done.] 
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